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TEXONO + CDEX Collaboration

» TEXONO: Kuo-Sheng (K.S) Reactor Laboratory

Taiwan (AS, INER, KSNPS, NTHU)
+ Turkey (METU)
+ India (BHU)

» CDEX : China Jin-Ping Underground Laboratory (CIPL)

China (THU, SUC,IHEP, CIAE, NKU,,EDHC)

> Present QOdl:S: Develop OJ100 eV threhold @1 kg mass@1 cpkkd detector]
for neutrino physics and dark matter searches




Sensitivity Plot for
WIMP direct search
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Low (<10 GeV) WIMP Mass / Sub-keV Recoil Energy :

» Not favored by the most-explored specific models on galactic-bound SUSY-
neutralinos as CDM ; still allowed by generic SUSY

» Various gravitational effects favor lower recoil energy = Solar-system bound
WIMPs ; Dark Disk etc.

» Other candidates favoring low recoils exist = non-pointlike SUSY Q-balls,
MSSM with MeV mass ; SM+scalar ; axion-like models ; Mirror dark matter;
Asymmetric dark matter ; WIMPIess.

» Less explored experimentally
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Sub-keV HPGe Detectors

» Sub-keV Ge Prototypes built and being studied : (5-900) 4
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Kuo -Sheng Reactor Neutrino Laboratory

Keelung
Cit y =X

SRS w%y Kuo-Sheng Nuclear Power Station : Reactor Building

-EpE T

S DA \Talpel -
”‘Taoyuan Rt C0unly
,County ) 9 &1b5

b

. Yilan (-_Zify Primary
T=HMED ¥
o t Containment

Reactor Pressure Vessel

Euo-Sheng Readfor:
Neutrino Labor u}s&
-—




Analysis : Event Selection CRV , ACV Cut

» compact all-solid design : vea it
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Count per Bin
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Evaluation of Trigger Efficiency

Threshold 100 - 200 eV

200 - 300 eV
400 - 500 eV
600 - 700 eV
800 - 900 eV

500g PCGE

Trigger Efficiency (Q mode)

Efficiency

Pulser

F 176.25 ev
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Normalized Amplitude above Pedestal (FADC Unit)
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Energy (KEV)

Max. amplitude of physics events — good margins above threshold
Efficiency Evaluation : from ( mean, RMS ) of Max. amplitude distribution
Evaluation from pulser generator also perform the same behavior
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PSD Selection to Suppress Electronic Noise

— Correlate different gains & shaping times
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PSD Selection Efficiency

» Clean physics event samples
selected by ACV tag at a known
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Discrimination on the Surface and Bulk events (> 2 keV)

Raw pulse

smoothed
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Signal candidates (CRV+ACYV)
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Quenching Factor [lonization Yield = Recoil Energy]
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» TRIM (better fits to available data over extended energy )
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WIMP searches

» Background Understanding &

Subtraction &
. . 10 - \
- generic y-like source E \\DAMA\(«IIOW
-residues of cosmic—induced [ TEXONO 07
(No Background Assumey CoGeNT 08
-surface events at low energy 10'39? CoGeh{l‘ 10 Backdround Subtraction)
» Threshold reduction by software - e N
140 NE L
o N
120 4x59 ULEGe‘ _";10'40 —  KSBackground
" “ = [ Subtraction (Projected)
5’ 100 %Ge(EC)®*Ga(K shell) © -
o - 10.36 —\
o | T .
'-;‘ . 500gPCGe 41l \ Projected: CIPL at 1 cpkkd RS 1)
R | 10°E '\ & 100-eV threshold
o %F 8 - \\ XENON100
3 a0l o I b
D ) o o B O o £ e g A s
B ﬁ.ﬁ: .42I\II|IIII|I\IJ|IIII|\III||III|\I|I|II!I|JIII|II\I
200 s & 0592 3 4 5 6 7 8 9 10 11
- M, (GeV)

7 4 6 8 10 12
Energy (keVee)

12



Pseudoscalar Candidates (axgonlike)
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\

Ping Underground Lab (CJPL): WIMP searches

2500 m+ rock overburden

Drive-in access in the Tunnel
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Status & plans in ¢7ec

6X6X40 m Lab built (c/o THU)
: completed excavation
Phase-1 (2010.9-2011.3)
-- 20g ULE-HPGe detector @ CDUL !
-- Shielding system construction 2010/01/27
-- HPGe detector for radioactive
measurement
-- Radon monitor system

First Step of construction: 6*6*40 m Lab.

Hall A Layout |
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Status and Plans

» Competitive limits at WIMP-mass < 10 GeV already obtained
with Sub-keV Ge prototype at a shallow site, for both spin-
Independent and spin-dependent couplings.

» Further optimizations of experimental procedures, shielding
configurations, and pulse shape analysis software, plus studies
of systematic effects

» Studies on background understanding, discrimination of
surface and bulk events at sub-keV range.

» Sub-keV Ge quenching factor measurement & lons Channeling
effect at CIAE neutron facility in 2010

» Plan . move to CJPL (>2 km rock) soon

» Goals : open new detection channel and detector window for
neutrino and dark matter physics
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